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Art Unit: 2879 

1. Applicant's arguments filed 06/22/2005 have been fully 
considered but they are not persuasive. 

2. The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one 
year prior to the date of application for patent in the United States. 

3. Claims 1-3, 5-9, 11-14, 17 and 18 are rejected under 35 
U.S.C. 102(b) as being anticipated by MacDonald et al (USPN, 
5,844,251, of record). 

Regarding claim 1, MacDonald discloses a field emission tip 
comprising at least a semiconductive material and a conductive 
material (column 4, lines 50-53). The structure includes a 
central region including a periphery with a vertical sidewall 
portion (Figure 3h, element 72), a tapered portion surrounding 
the central region and including an inclined surface (84) 
extending toward an exposed end of the central region and an 
apex (76) at the exposed end of the central region. 

Regarding claim 2, the height of vertical sidewall exceeds 
a width of the central region (column 3, line 18., column 6, 
lines 1-2) . 
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Regarding claim 3, the apex comprises a low work function 
material such as a metal silicide (column 7, lines 14) . 

Regarding claims 5 and 6, MacDonald discloses an apex 
having a lateral width of less than 100 nm and less than 50 nm 
(column 6, lines 1-2) . 

Regarding claims 7, MacDonald discloses a field emission 
tip including at least a semiconductive material and a 
conductive material (column 4, lines 50-53) . The structure 
includes a central region including a periphery with a vertical 
sidewall portion (Figure 3h, element 72) , a tapered portion 
surrounding the central region and including an inclined surface 
(84) extending toward an exposed end of the central region and 
an apex (76) at the exposed end of the central region, wherein 
the apex has a lateral width of less than 100 nm (column 6, 
lines 1-2) . 

Regarding claims 8, MacDonald discloses an apex having a 
lateral width of less than 50 nm (column 6, lines 1-2) . 

Regarding claim 9, the apex comprises a low work function 
material such as a metal silicide (column 7, lines 14) . 

Regarding claim 11, MacDonald discloses a field emission 
array comprising a substrate (50) , at least one pointed tip 
protruding from the substrate, the at least one pointed tip 
comprising at least one of a semiconductive material and a 
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conductive material (column 4, lines 50-53) . The tip includes a 
periphery, a first portion (Figure 3h, element 72) of which is 
oriented perpendicularly relative to the substrate and a second 
portion (76) at an end of the tip of the periphery oriented at 
an angle relative to the substrate to form an apex, and at least 
one surrounding element (84) including a surface that tapers 
toward an exposed end of the pointed tip and that surrounds at 
least a portion of the pointed tip. 

Regarding claim 12, at least the first portion of the 
periphery is adjacent the substrate. 

Regarding claim 13, a height of the first portion of the 
periphery relative to the substrate exceeds a width of the 
pointed tip (column 3, line 18., column 6, lines 1-2). 

Regarding claim 14, a top portion of the pointed tip 
comprises a low work function material such as a metal silicide 
(column 7, lines 14) . 

Regarding claims 17 and 18, MacDonald discloses an apex 
having a lateral width of less than 100 nm and less than 50 nm 
(column 6, lines 1-2) . 

4. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 
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(a) A patent may not be obtained though the invention is not identically- 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner 
presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised 
of the obligation under 37 CFR 1.56 to point out the inventor and 
invention dates of each claim that was not commonly owned at the 
time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 



5. Claims 19-22, 25 and 26 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over MacDonald et al . (5,844,251) in view 
of Jones et al . (5,647,785, of record). 

Regarding claim 19, MacDonald discloses a field emitter 
comprised of a substrate (50) , at least one pointed tip 
protruding from the substrate, the at least one pointed tip 
comprising at least one of a semiconductive material and a 
conductive material (column 4, lines 50-53). The tip includes a 
periphery, a first portion (Figure 3h, element 72) of which is 
oriented perpendicularly relative to the substrate and a second 
portion (76) of the periphery oriented at an angle relative to 
the substrate, and at least one surrounding element (84) 
including a surface that tapers toward an exposed end of the 
pointed tip and that surrounds at least a portion of the pointed 
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tip. MacDonald fails to exemplify the field emitter in a field 
emission display- 
Jones teaches a field emission display comprising field 
emitters with similar structure to MacDonald ' s and teaches the use 
of such field emitters in display devices to be common, widespread 
and advantageous (column 1) . Jones teaches a field emission 
display having an anode display screen (column 10, lines 10-13), a 
cathode spaced apart from the anode display screen, the cathode 
including a substrate (Figure 8, elements 11 and 17) : a gate 
through which the tip is exposed (46 and 47) , a substantial vacuum 
formed between the anode display screen and the cathode (column 9, 
line 27) , and a voltage source associated with the display screen, 
the gate and the cathode to provide a potential difference between 
the cathode and the gate and between the cathode and the anode 
display screen (column 1, line 35) . 

Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the 
field emission tip of MacDonald for use in a field emission 
display having the structure taught by Jones in order to provide 
a display device with reduced voltage requirements. 

Regarding claim 20, MacDonald teaches a first portion (72) 
of the periphery of the pointed tip being adjacent to the 
substrate . 
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Regarding claim 21, a height of the first portion of the 
periphery relative to the substrate exceeds a width of the 
pointed tip (column 3, line 18', column 6, lines 1-2). 

Regarding claim 22, a top portion of the pointed tip 
comprises a low work $ function material such as a metal 
silicide (column 7, lines 14). 

Regarding claims 25 and 26, MacDonald discloses an apex 
having a lateral width of less than 100 nm and less than 50 nm 
(column 6, lines 1-2) . 

6. Claims 4, 10 and 15 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over MacDonald et al (5,844,251) in view of 
Yeh et al . (5,897,371), both of record. 

MacDonald discloses a field emission tip and a field 
emission array having all the limitations of claims 3, 9 and 14, 
as discussed above, including a coating of a low work function 
material such as a metal silicide. 

MacDonald fails to exemplify the types of metal silicides 
that may be used. Yeh teaches combinations of metal silicides 
such as aluminum silicide and titanium silicide in use with 
silicon for use as conductive structures. 

Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the 
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metal silicide coating of the field emission tip of MacDonald to 
comprise aluminum and titanium silicides (aluminum titanium 
silicide) , as Yeh has taught such a combination to be compatible 
with silicon in forming a conductive structure. 

7. Claim 23 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over MacDonald et al . (5,844,251) in view of Jones 
et al . (5,647,785) (of record), as applied to claim 22 above, 
and further in view of Yeh et al . (5,897,371), all of record. 

MacDonald discloses a field emission tip having the 
limitations discussed above, including a coating of a low work 
function material such as a metal silicide. MacDonald fails to 
exemplify the field emitter in a field emission display. 

Jones teaches a field emission display comprising field 
emitters with similar structure to MacDonald 's and teaches the 
use of such field emitters in display devices to be common, 
widespread and advantageous (column 1) . 

Both MacDonald and Jones fail to exemplify the types of 
metal silicides that may be used. 

Yeh teaches combinations of metal silicides such as 
aluminum silicide and titanium silicide in use with silicon for 
use as conductive structures (column 3, lines 30- 50). 
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Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the 
field emission tip of MacDonald for use in a field emission 
display having the structure taught by Jones in order to provide 
a display device with reduced voltage requirements, and to 
further modify the metal silicide coating of the field emission 
tip of MacDonald to comprise aluminum and titanium silicides 
(aluminum titanium silicide) , as Yeh has taught such a 
combination to be compatible with silicon in forming a 
conductive structure . 

8. Claims 16 and 24 are objected to as being dependent upon a 
rejected base claim but would be allowable if rewritten in 
independent form including all of the limitations of the base 
claim and any intervening claims. Reasons are set for the in the 
last office action (paper no. 0205) . 

9. The Examiner responds to applicant's arguments as follows. 
Applicant argues that the MacDonald does not expressly or 

inherently describe that the TiW layer 84 comprises or includes 
a tapered portion surrounding the bottom portion 72 of the 
emitter tip, or that the TiW layer 84 extends toward the point 
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at the end of the tip, rns would be required to anticipate each 
and every element of independent claim under 35 U.S.C. 102(b). 

This is not found persuasive. As shown in Figure 3, 
MacDonald et al clearly shows TiW layer 84 tapered surrounding 
the bottom portion 72 of the emitter tip, or that the TiW layer 
84 does extend toward the point at the end of the tip, as 
required to anticipate each and every element of independent 
claim under 35 U.S.C. 102(b) . 

Since applicant argues the same point with respect to 
independent claims 7, 11 and 19, the Examiner applies the same 
response regarding rejection of independent claims 7, 11 and 19. 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a) . 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Ashok Patel 
whose telephone number is 571-272-2456. The examiner can normally 
be reached on Monday- Thursday . 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Nimesh Patel can be 
reached on 571-272-2457. The fax phone number for the organization 
where this application or proceeding is assigned is (571) 273- 
8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval (PAIR) 
system. Status information for published applications may be 
obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http: //pair- 
direct .uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free) . 



Ashok Patel 
Primary Examiner 
Art Unit 2879 




